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Description 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

[0001 ] The present Invention relates to compositions and methods for treating hair in which a cosmetically acceptable 
medium is used which contains from 0.1-10% by weight of an ampholyte terpolymer. In particular, the cosmetically 
acceptable medium is an anionic surfactant-containing shampoo, and the ampholyte terpolymer exhibits good com- 

'0 patibility therewith in that the final solution is clear. 

[0002] The surface properties of human hair are, of course, of basic interest in cosmetic science, and there has thus 
been a long-standing desire to discover ingredients which will beneficially affect the topical and bulk condition of this 
keratinous substrate. Such ingredients must have adequate adherent properties, so that they are not only adsorbed 
initially, but are also retained on exposure to water. This property is referred to as "substantivity", i.e., the ability of a 

?5 material to be adsorbed onto the keratin of the hair and to resist removal by water rinse-off. 

[0003] As indicated, human hair is composed of keratin, a sulfur-containing fibrous protein. The isoelectric point of 
keratin, and thus of the hair of which it is composed, is in the pH range of 3.2-4. Thus, at the pH of typical shampoo 
conditions, hair carries a net negative charge. Consequently, cationic polymers have long been used as conditioners 
in shampoo formulations, or as a separate treatment, in order to improve the wet and dry combability of the hair. The 

20 substantivity of the cationic polymers for negatively charged hair leads to film formation that facilitates detangling in 
wet hair combing and a reduction in static flyaway in dry hair combing. The cationic polymers also impart softness and 
suppleness to the hair. 

[0004] It is a feature of the ampholyte terpolymers of the present invention that by varying the molar amounts and/ 
or types of cationic components of the overall terpolymer, it is possible to adjust the cationic nature of the amphoteric 
25 polymer. By altering the mole percent charge, distribution of the cationic charge on the polymer backbone, and distance 
from the backbone (side chain length), one can achieve variations in the substantivity, conditioning properties, and 
static flyaway control of the resulting ampholyte terpolymer. 

[0005] When cationic polymers are added to shampoos containing anionic surfactants, formation of highly surface 
active association complexes takes place which imparts improved foam stability to the shampoo. Maximum surface 
30 activity and foam stability, or lather, are achieved at near stoichiometric ratios of anionic sufactant:cationic polymer, 
where the complex is least water soluble. All cationic conditioners exhibit some incompatibility at some of these ratios. 
Compatibility gives a commercially more desirable clear formulation, while incompatibility leads to a haze or precipi- 
tation, which is aesthetically less desirable. 

[0006] Hair fixative properties such as curl retention, are directly related to the film forming properties of the cationic 
35 monomers, as well as to molecular weight, with performance increasing with increasing molecular weight. However, 
the fixative properties conferred by the cationic monomers tend to have a reciprocal relationship to the other conditioning 
properties, i.e., good curl retention means that wet combability, for example, will suffer, and vice versa. 
[0007] Nevertheless, the ampholyte terpolymers of the present invention give one the ability, by varying the propor- 
tions and individual character of the nonionic, cationic and anionic components, to balance the hydrophobic and hy- 
^0 drophilic characteristics of the overall ampholyte terpolymer, thereby permitting one to optimize the conditioning prop- 
erties or fixative properties, or a mixture of both. 

[0008] It is also possible, by varying the types and proportions of the nonionic. cationic and anionic components, 
especially the anionic components, of the ampholyte terpolymers of the present invention, to be able to adjust the 
acidic nature, e.g., the PKg. of the anionic component of those terpolymers so as to more closely adjust the intrapolymer 

^5 and polymer/hair interactions, and thereby favorably affect the resulting conditioning and fixative properties. 

[0009] Surprisingly, it has been found that it is possible, by adjusting the weight proportions and types of the com- 
ponents of the ampholyte terpolymers of the present invention, to retain a desired balance of the beneficial conditioning 
properties conferred by each of those components. Thus, it is possible to keep the desired properties of substantivity, 
combability and feel, while at the same time improving anionic surfactant compatibility, curl retention, sheen, and static 

50 reduction properties. It is also possible to selectively optimize one or a subset of these conditoning properties, by proper 
proportioning of the components and their molecular weights. This may be a desired course of action responsive to 
an expression of consumer group preference for one or another of these various conditioning properties, depending 
on the makeup of that consumer group. 

[001 0] As already indicated, it is a preferred embodiment of the present invention to add the ampholyte terpolymers 
55 directly to an anionic surfactant-containing shampoo. Other embodiments are contemplated, however. Thus, excellent 
results have been achieved with treatments usually followed by rinsing, such as shampooing, but have also been 
achieved with treatments with lotions or creams followed by rinsing, which are used to obtain hair-conditioning effects 
and are applied before or after coloring, bleaching, shampooing, perming or straightening. 
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[0011] Thus, the compositions according to the present invention can also be used in the form of coloring products, 
setting lotions, blow-drying lotions, restructuring lotions or bleaching, perming or straightening products. 

2. Brief Description of the Prior Art 

5 

[001 2] Heretofore, hair conditioning additives have been largely of three different types: cationic polymers, proteins 
or protein derivatives, and fatty quaternary ammonium compounds. Commonly used cationic polymers include: qua- 
ternary nitrogen-containing hydroxyethyl cellulose compounds, copolymers of vinylpyrrolidone and dlmethylami- 
noethylmethacrylate, and amino functional polydimethylsiloxane. Hydrolyzed animal protein has been frequently used 
10 as a hair conditioner. Also used are natural products such as collagen and casein. Suitable quaternary ammonium 
compounds include such products as stearyl dimethyl ammonium chloride. 

[001 3] Conditioning additives comprising copolymers of dimethyldiallylammonium chloride and other monomers are 
well known; see, e.g., EP 308189 (with acrylamide); EP 0 308 190 and US 4,803,071 (with hydroxyethyl cellulose). 

The use of such polymers in cosmetics is also described in Sykes et al., Drug Cosmet. Ind. , 126(2), 62, 64, 66, 68, 
15 136 (1980). Amphoteric betaines have also been employed in cosmetic compositions; see GB 2,113,245 which dis- 
closes use of betainized dialkylaminoalkyl(meth)acrylate together with a cationic polymer. 

[001 4] The use of polymers of dimethyldiallylammonium chloride alone in hair treatment compositions is also known. 
See, e.g., US 4,175,572 and 3.986,825. 

[0015] While the use of various combinations of cationic, anionic and/or nonionic polymers as additives for hair 
20 conditioning compositions has been suggested heretofore, there has been no appreciation that a significant improve- 
ment in all of the desired hair conditioning properties could be obtained by employing an ampholyte terpolymer of the 
type used in the compositions and methods of the present invention. 

[001 6] For example, US 4,859.458 discloses hair conditioning polymers containing alkoxylated nitrogen salts of sul- 
fonic acid which may also include additional monomers that may be neutral, anionic and/or cationic. While these inlcude 
25 acrylamide, acrylic acid and dimethyldiallylammonium chloride, there is no suggestion of the ampholyte terpolymers 
of the present invention. 

[001 7] EP 0 353 987 discloses polymers for water-rinsable personal care products including conditioning shampoos, 
comprising a cationic monomer including dimethyldiallylammonium chloride, a monomer that carries a pendant group 

ApR where n is 0 or a positive integer, A is ethyleneoxy and R is a hydrocarbyl group of 8 to 30 carbon atoms, and 
30 optionally a nonionic and/or an anionic monomer. However, there is no suggestion of the ampholyte terpolymers of the 
present invention. 

[0018] US 4,710,374 discloses compositions suitable for treating the hair comprising a cationic polymer including 
poly(dimethyldiallylammonium chloride), and an anionic latex, but there is no suggestion of the ampholyte terpolymers 

of the present invention. 

35 [0019] US 4,842,849 discloses compositions suitable for treating the hair comprising at least one cationic polymer 
including poly(dimethyldiallylammonlum chloride), and at least one anionic polymer containing vinylsulfonic groups, 
optionally copolymerized with acrylamide. The cationic polymer may be an amphoteric polymer as defined, but none 
of these combinations suggest the ampholyte terpolymers of the present Invention. 

[0020] EP 0 080 976 discloses aqueous hair-cosmetic compositions containing a surface active polymeric acrylic- 
40 based quaternary ammonium salt, a monomeric or oligomeric ammonium salt, and a surface active nonionic, anionic 

or zwitterionic component. The ampholyte terpolymers of the present invention are not suggested. 

[0021] The ampholyte terpolymers of the present invention are regarded as novel compositions of matter because 

of their unique properties, and their use as hair conditioning additives has not heretofore been suggested. 

[0022] Terpolymers of acrylamide/dimethyldlallylammonlum chloride/acrylic acid are disclosed in US 4,455,240; 
^ 4,460,477; 4,484,631 ; and 4,533,708; however, nowhere is there a suggestion that those terpolymers might be used 

as conditioning additives for hair products. 

[0023] A graft copolymer of acrylamide/acrylic acid/amylopectin/dimethyldiallylammonium chloride is disclosed in 
US 4,131 ,576, but is only suggested for use as a pigment retention agent In papermaklng. 

[0024] EP-A-021 7274 discloses a hair cosmetic composition having good properties in terms of hair style formation 
50 and retention which is soluble in aqueous 1 0wt% sodium chloride solution and insoluble in water at a concentration of 
0.1 wt% at 20°C. The composition comprises an amphoteric polymer and a water-soluble inorganic salt. 
[0025] The ampholyte terpolymers of the present invention represent a significant advance in the state of the hair 
conditioning art and afford properties which are a surprising improvement over those possessed by the hair conditioning 
additives In the prior art described above. In contrast to such additives, the ampholyte terpolymers of the present 
55 invention provide either an optimized combination of all hair conditioning properties, or else an optimized subset of 
such properties, which include: detangling, wet combability, wet feel, dry combability, dry feel, sheen, static flyaway 
control, and curl retention. A detailed demonstration of the dramatic improvement in these properties is set out further 
below. 
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SUMMARY OF THE INVENTION 



[0026] The present invention relates to a composition for treating hair in which a cosmetically acceptable medium is 
used which contains from 0.1-10% by weight of a water soluble ampholyte terpolymer having a weight average mo- 
lecular weight of from about 10 thousand to 10 million, said terpolymer consisting of 

(a) from at least 1 to as much as 95 weight percent of a nonionic monomer comprising from 1 to 3 members 
Independently selected from the group consisting of the following monomers and derivatives thereof: 



acrylamide (AM) 
N-alkylacrylamlde (NAAM) 
N-vinylpyrrolidinone (VP) 
methacyralamide (MAM) 



vinylacetate (VA) 
vinyl alcohol (VOH) 
acrylate esters 
allyl alcohol (AAlc) 



wherein the N-alkylacrylamlde (NAAM) or derivative thereof is selected from monomers of the formula: 



I 

H2C = C 

I 

C = 0 



N — 



where R Is H or CH3; and R^ and R2 are independently H. C1.4 alkyi, CHgOCHg, CH20CH2CH(CH3)2: (CHsCHgO-)^- 
H where x = 1-50, or phenyl or together are Cg.g cycloalkyl, wherein R^ and R2 are not at the sametime. 
(b) from at least 5 to as much as 80 weight percent of a cationic monomer comprising 1 or 2 members Independently 
selected from the group consisting of the following monomers and derivatives thereof: 



dimethyldiallylammonium chloride (DMDAAC) 
diallylamine (DAA) 
methyldiallylamine (MDAA) 
N,N-dialkyldiallylammonium chloride 
dimethylaminoethylmethacrylate (DMAEM) 
methacryloyloxyethyl trimethylammonium chloride (METAC) 
methacryloyloxyethyl trimethylammonium methyl sulfate (METAMS) 
acryloyloxethyl trimethylammonium chloride (AETAC) 
dimethylaminopropylmethacrylamide (DMAPMA) 
methacrylamidopropyl trimethylammonium chloride (MAPTAC) 
and 



(c) from at least 1 to as much as 75 weight percent of an anionic monomer comprising 1 or 2 members independently 
selected from the group consisting of the following monomers and derivatives thereof: 



acrylic acid (AA) 
methacrylic acid (MAA) 

2-acrylamido-2-methylpropanesulfonic acid (AMPSA) 

crotonic acid (CA) 

sodium vinyl sulfonate (SVS) 

acrylamidoglycolic acid (AGly) 

2-acrylamido-2-methylbutanoic acid (AMBA) 
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2-acrylam(do-2-methylpropanephosphonic acid (AMPPA) 
sodium vinyl phosphonate (SVP) 
allyl phosphoric acid (APA), 

wherein the monomer components (a), (b), and (c) are selected only from the said specified monomers, and 
wherein the amount of the cationic and anionic components is such that the overall % net charge of the ampholyte 
terpolymer is between -5.0 and +5.0. 

[0027] And in particular, the cosmetically acceptable medium is an anionic surfactant-containing shampoo, and the 
ampholyte terpolymer exhibits good compatibility therewith in that the final solution is clear. 
[0028] The present invention also relates to a method of treating hair which comprises applying to hair a cosmetically 
acceptable medium as defined above. 

[0029] And in particular, the cosmetically acceptable medium Is an anionic surfactant-containing shampoo, and the 

ampholyte terpolymer exhibits good compatibility therewith in that the final solution is clear. 

[0030] The present invention further relates to a method of treating hair in conjunction with the shampooing thereof 
with an anionic sufactant-containing shampoo, so as to improve the conditioning thereof with respect to the properties 
of detangling, wet combability, wet feel, dry combability, dry feel, sheen, static flyaway control, and curl retention which 
comprises applying to hair a cosmetically acceptable medium as defined above. 

[0031] The ampholyte terpolymer exhibits good compatibility with the anionic sufactant-contalning shampoo in that 

the final solution thereof is clear. 

DETAILED DESCRIPTION OF THE INVENTION 

[0032] As already indicated, the present invention relates to a composition for treating hair in which a cosmetically 
acceptable medium is used which contains from 0. 1 - 1 0% by weight of an ampholyte terpolymer having a weight average 
molecular weight of from about 10 thousand to 10 million, comprising (a) from at least 1 to as much as 95 weight 
percent of a non ionic monomer, (b) from at least 5 to as much as 80 weight percent of a cationic monomer, and (c) 
from at least 1 to as much as 75 weight percent of an anionic monomer. 

Components of the Ampholyte Terpolymers 

[0033] Turning to each of the components of the ampholyte terpolymer in turn, the nonionic monomer comprises 
from 1 to 3 members Independently selected from the group consisting of the following monomers and derivatives 
thereof: 

acrylamide (AM) vinylacetate (VA) 
N-alkylacrylamide (NAAM) vinyl alcohol (VOH) 
N-vinylpyrrolidinone (VP) acrylate esters 
methacrylamide (MAM) allyl alcohol (AAlc) 

[0034] Derivatives of the above monomers are well known and those are useful in the present invention which provide 
the various conditioning and fixative properties described further herein. For example, N-alkylacrylamide and meth- 
acrylamide may be regarded as derivatives of acrylamide, and these together with other known derivatives of acryla- 
mide suitable for use in the ampholyte terpolymers of the present invention may be represented by the following general 
formula: 



H2C=C 
I 

r2 
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where R is H or CH3; and Ri and R2 are independently H. Ci.4alkyl, CH2OCH3, CH20CH2CH(CH3)2, (CHgCHgO-jx" 
H, where x=1-50, or phenyl, or together are C3.6cycloalkyl, wherein R^ and R2 are not H at the sametime. 
[0035] The nonionic monomer portion of the ampholyte terpolymers of the present invention is usually present in an 
amount of from 1 to 95 weight percent of the total terpolymer. Preferably, this amount is from 5 to 80 weight percent, 
5 and most preferably, this amount is from 1 0 to 50 weight percent. However, in the case of the monomers N-alkylacry- 
lamide, vinyl acetate, vinyl alcohol, and acrylate esters, solubility problems are created when the proportion of these 
anionic monomers is at the higher end of the ranges recited above for the overall ampholyte terpolymer. Thus, the N- 
alkytacrylamide monomers should be present in amounts of from 1 to 10% by weight; and the vinyl acetate, vinyl 
alcohol, and acrylate esters monomers should be present in amounts of from 1 to 30% by weight as components of 
10 the overall ampholyte terpolymer. 

[0036] As will be appreciated by the synthetic polymer chemist, the vinyl alcohol monomer will most conveniently be 
generated as a monomer simply by hydrolysis of vinyl acetate. Similarly, acrylic acid and methacrylic acid may be 
conveniently introduced into the terpolymer by hydrolysis of acrylamide and methacrylamide, respectively. 
[0037] The acrylamide and other nonionic components of the ampholyte terpolymers of the present invention con- 
's tribute to the film forming capacity of the total terpolymer and thus improve curl retention. They also improve the static 
flyaway control of the overall terpolymer. 

[0038] Since, in a preferred embodiment of the present invention the amounts of cationic and anionic components 
are such that the net charge of the overall terpolymer is near zero, there is a tendency in such preferred terpolymers 
to form water insoluble potysalt complexes. The presence of acrylamide and the other nonionic monomer components 

20 serve to enhance the water solubility of the terpolymers in those situations. 

[0039] It has also been discovered that, surprisingly, when the weight percent of acrylamide and other nonionic 
monomer components is reduced from about 50 to about 25 weight percent, while the balance of cationic and anionic 
components stays approximately the same, there is a substantial improvement in the wet hair conditioning properties 
of detangling, combability and feel. Consequently, the most preferred range of weight percents for the acrylamide and 

25 other nonionic components Is from 1 0 to 50. 

[0040] The next component of the ampholyte terpolymers of the present invention is the cationic monomer, e.g., 
derivatives of diallylamine, especially dimethyldialtylammonium chloride (DMDAAC). More generally, the cationic mon- 
omer comprises 1 or 2 members independently selected from the group consisting of the following monomers and 
derivatives thereof: 

30 

dimethyldiallylammonium chloride (DMDAAC) 
diallylamine (DAA) 
methyldiallylamine (MDAA) 

N,N-dialkyldiaIlylammonium chloride (R^, Rg higher than CH3 in the formula below) dimethylaminoethylmethacr- 
35 ylate (DMAEM) 

methacyloyloxyethyl trimethylammonium chloride (METAC) 

methacyloyloxyethyl trimethylammonium metyl sulfate (METAMS) 

acryloyloxyethyl trimethylammonium chloride (AETAC) 

dimethylaminopropylmethacrylamide (DMAPMA) 
40 methacrylamidopropyl trimethylammonium chloride (MAPTAC) 

[0041] Derivatives of the above cationic monomers are well known and those are useful in the present invention 
which provide the various conditioning and fixative properties described further herein. For example, dimethyldially- 
lammonium chloride, methyldiallylamine, and N,N-dialkyldiallylammonium chloride may be regarded as derivatives of 
45 diallylamine. and these together with other known derivatives of diallylamine suitable for use in the ampholyte terpol- 
ymers of the present invention may be represented by the following general formula: 



so 



55 



CH2=CH CH=CH2 
^CH2 ^CH2 

Xn+ -y 

where R^ and R2 are independently H or C^.^g^lkyl. The moiety -Y is a suitable anion, such as halide. preferably "CI. 
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but also including sulfate, and so fortli. It Is witliln the skill of the artisan to choose such an anion. The preferred cationic 
monomer component of the ampholyte terpolymers of the present invention is dimethyldiallylammonium chloride (DM- 
DAAC), i.e., where and R2 are CH3. 

[0042] The cationic monomer portion of the ampholyte terpolymers of the present invention is present in an amount 
5 of from 5 to 80 weight percent of the total terpolymer. Preferably, this amount is from 1 5 to 60 weight percent. However, 
in the case of the monomers N.N-dialkyldiallylammonium chloride, i.e., where and R2 are alkyi higher than methyl 
in the formula above, solubility problems are created when the proportion of these cationic monomers is at the higher 
end of the ranges recited above for the overall ampholyte terpolymer. Thus, the N,N-dialkyldiallylammonlum chloride 
monomers should be present in amounts of from 1 to 1 0% by weight as components of the overall ampholyte terpolymer. 
10 [0043] The dimethyldiallylammonium chloride and other cationic monomers contribute to all of the hair conditioning 
properties except for curl retention. As cationic monomers they possess the inherent substantivity necessary for the 
overall terpolymer to function. They also provide the basic improvement in detangling, wet and dry hair combability. 
sheen and feel, and control of static flyaway However the dimethyldiallylammonium chlorlde.and other cationic mon- 
omers do not possess good film forming properties, and thus do not play any substantial role in improving curl retention. 
15 [0044] The final component of the ampholyte terpolymers of the present invention is the anionic monomer, e.g., 
acrylic acid (AA). More generally, the anionic monomer comprises 1 or 2 members independently selected from the 
group consisting of the following monomers and derivatives thereof: 



acrylic acid (AA) 
20 methacrylic acid (MAA) 

2-acrylamido-2-methylpropanesulfonic acid (AMPSA) 

crotonic add (CA) 

sodium vinyl sulfonate (SVS) 

acrylamidoglycolic add (AGly) 
25 2-acrylamido-2-methylbutanoic acid (AMBA) 

2-acrylamido-2-methylpropanephosphonlc add (AMPPA) 

sodium vinyl phosphonate (SVP) 

allyl phosphonic acid ((APA) 



30 [0045] Derivatives of the above anionic monomers are well known and those are useful in the present invention 
which provide the various conditioning and fixative properties described further herein. For example, methacrylic acid 
may be regarded as a derivative of acrylic acid, and it together with other known derivatives of acrylic acid suitable for 
use in the ampholyte terpolymers of the present invention may be represented by the following general formula: 



40 



45 



H2C=C 



C=0 

1 

0 

I 



where R is H or CH3; and R1 is X+, H, Ci.4alkyl, CHgCHgOH, (CH2CH20-)x-H, where x=1-50, or phenyl, and X+ is a 
suitable cation forming a salt of the carboxylic acid, such as sodium, potassium, ammonium, monoethaolamlne, etc.. 

50 all of which are well known and within the ordinary skill of the artisan to choose. 

[0046] The acrylic acid and other anionic monomer components of the ampholyte terpolymers of the present invention 
are present in an amount of from 1 to 75 weight percent of the total terpolymer. Preferably, this amount is from 5 to 40 
weight percent. However, in the case of the monomers acrylamidoglycolic acid, solubility problems are created when 
the proportion of these anionic monomers is at the higher end of the ranges recited above for the overall ampholyte 

55 terpolymer. Thus, the acrylamidoglycolic acid monomers should be present in amounts of from 1 to 10% by weight as 
components of the overall ampholyte terpolymer. 

[0047] The acrylic acid and other anionic monomers recited above, along with the acrylamide, contribute to the film 
forming capacity of the total terpolymer and thus improve curl retention. In amounts as little as 1*2 weight percent, the 
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acrylic acid and other anionic monomers measurably improve the compatibility of the overall terpolymer with the anionic 
surfactant of which a typical shampoo is made. It has also been found that the acrylic acid and other anionic monomers 
add to the improvement of all of the hair conditioning properties already provided by the cationic component as dis- 
cussed above. This result is unexpected, and is another indication of the unexpected properties of the ampholyte 

5 terpolymers of the present Invention. 

A Preferred Subclass of Ampholyte Terpolymers 

[0048] A unique feature of the ampholyte terpolymers of the present Invention is that It Is possible to keep the desired 
10 properties of substantivity, combabillty and feel, while at the same time improving anionic surfactant compatibility, curl 
retention, sheen, and static reduction properties. This can be achieved most readily by using a preferred embodiment 
of the present invention which is the subclass of ampholyte terpolymers wherein the cationic and anionic components 
are present in mole percent amounts such that the % net charge of the overall ampholyte terpolymer is between -5.0 
and +5.0. It is desirable that the % net charge be as near to zero as possible. The % net charge of the overall ampholyte 
15 terpolymer can be readily determined in accordance with the following equation: 

% Net Charge = Mole % Cationic Monomer - Mole % Anionic Monomer 

20 [0049] It is possible to selectively optimize one or a subset of the desired conditoning properties described above, 
by proper proportioning of the nonionlc. cationic and anionic components of the ampholyte perpolymers and their 
molecular weights. This may be a desired course of action responsive to an expression of particular consumer group 
preference for one or another of these various conditioning properties, depending on the makeup of that particular 
consumer group. 

25 

Specific Ampholite Terpolvmers 

[0050] Examples of specific preferred ampholyte terpolymers within the scope of the present invention are the fol- 
lowing: 

30 

AM/DMDAAC/AGly acrylate esters/DMDAAC/AA 
AM/D M D AAC/AM B A AM/DM DAAC/AA/AM PS A/AM PPA 
AM/DMDAAC/APA acrylate esters/DMDAAC/AMBA 

^ AM/DMDAAC/AMPPA AM/DMDAAC/SVP 

^ AAlc/DMDAAC/AA 



[0051 ] Examples of specific more preferred ampholyte terpolymers within the scope of the present Invention are the 
following: 



45 



AM/MDAA/AA 


VP/DAA/AA 


VP/METAMS/MAA/AA 


VP/DMDAAC/AMPSA 


MAM/METAMS/MAA 


AMA/P/DMDAAC/AMPSA 


AM/VP/METAMS/MAA 


AMA/P/DMDAAC/AA/AMPSA 


AM/VP/METAMS/MAA/AA 


AM/DM DAAC/AETAC/AA 


VP/AETAC/AA 


AM/DMDAAC/DMAEM/AA 



[0052] Examples of specific most preferred ampholyte terpolymers within the scope of the present invention are the 
following: 



AM/DMDAAC/MAA 


AM/MAPTAC/AA 


AM/DMDAAC/CA 


VP/DMDAAC/AA 


AM/DMDAAC/SVS 


AM/VP/DMDAAC/AA 


AM/DAA/AA 


AM/MAM/DMDAAC/AA 


AM/DAA/MAA 


AM/NAAM/DMDAAC/AA 


AM/DMAEM/AA 


AM/DAA/AMPSA 
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15 



20 



25 



30 



35 



40 



45 



50 



55 



AM/AETAC/AA 
AM/METAMS/MAA 



AM/VAA/OH/DMDAAC/AA 
VP/METAMS/MAA 



Molecular Weights 

[0053] The molecular weight of the ampholyte terpolymers of the present Invention may be within the broad range 
of from about 10 thousand to about 10 million. The molecular weights of most of the specific terpolymers described 
herein are within the range of about 4 to 8 million. However, it is generally conceded that for polymers used in hair 
conditioning, molecular weights over about 1 million add little to the effectiveness of those polymers in terms of hair 
conditioning properties, with the possible exception of curl retention. At the other end of the scale, polymers with 
relatively low molecular weights may also be effective in providing hair conditioning properties. For example, a com- 
mercial hair conditioning polymer of the Polymer JR (Reg. TM) series, has a molecular weight of about 30 thousand. 
The ampholyte terpolymers of the present invention are also useful in weight average molecular weight ranges below 
1 million, and even below 100 thousand, although generally the preferred molecular weight range will be from about 
500 thousand to 5 million. 

[0054] Reduced viscosity (dl/g) is used herein as an approximate measure of the weight average molecular weight 
of the ampholyte terpolymers of the present invention. Such values represent a capillary viscosity measured with a 
Ubbelohde Capillary Viscometer at 0.05% concentration of polymer in a 1 M NaCI solution, pH 7, at 30''C. The resulting 
value is calculated In accordance with methods well known in the art. 

Preparation (Polymerization) 

[0055] The ampholyte terpolymers of the present invention may be prepared in a straightfonward manner by using 
the process described immediately below. 

[0056] For each terpolymer composition the appropriate weights of aqueous nonionic component, e.g., acrylamide, 
and cationic component, e.g., DMDAAC, monomers are charged to a glass reactor equipped with stirring. The volume 
of anionic component, e.g., acrylic acid, monomer to be added is diluted first with deionized water and then added to 
the reactor with vigorous stirring to give a total monomer concentration of 14 - 20%. The monomer mixture is adjusted 
to pH 6.5 with dilute NaOH, heated to SS^'C, and purged with nitrogen for at least thirty minutes. Polymerization is 
initiated by adding 5 x 10*2 mole % of sodium persulfate and 2,4 x 10*3 mole% of sodium bisulfite. After the peak 
exotherm is reached, additional dilution water and sodium bisulfite are added to scavenge any residual monomer and 
to dilute the final product to 4 - 8% polymer solids. 

[0057] As already noted further above, in the case of certain anionic components such as acrylic acid and methacrylic 
acid may be introduced into the terpolymer by adding the corresponding nonionic components acrylamide and meth- 
acrylamide, respectively, and then hydrolyzing these once they are a part of the terpolymer, or in the course of its 
preparation, to give the desired amount of corresponding anionic component in the terpolymer final product. It has also 
been mentioned that the nonionic component vinyl alcohol (VOH) is most conveniently prepared by hydrolysis of the 
corresponding vinyl acetate (VA), so that the latter is the component introduced during polymerization, to be hydroyzed 
later to the vinyl alcohol. 

Cosmetically Acceptable Media 

[0058] The ampholyte terpolymers of the present invention are used as compositions for treating hair by incorporating 
them in a cosmetically acceptable medium in amounts of from 0.1-10% by weight of said terpolymer, and preferably 
in an amount of from 0.5 to 5% by weight of said terpolymer. 

[0059] These compositions can be presented in various forms, i.e., various cosmetically acceptable media, such as 
a liquid, cream, emulsion, gel, thickening lotion or powder; they can contain water and also any cosmetically acceptable 
solvent, in particular monoalcohols, such as alkanols having 1 to 8 carbon atoms, like ethanol, isopropanol, benzyl 
alcohol and phenylethyl alcohol, polyalcohols, such as alkylene glycols, like glycerine, ethylene glycol and propylene 
glycol, and glycol ethers, such as mono-, di- and tri-ethylene glycol monoalkyi ethers, for example ethylene glycol 
monomethyl ether, ethylene glycol monomethyl ether and diethylene glycol monomethyl ether, used singly or In a 
mixture. These solvents can be present in proportions of up to as much as 70% by weight, relative to the weight of the 
total composition. 

[0060] These compositions can also be packaged as an aerosol, in which case they can be applied either in the form 
of an aerosol spray or in the form of an aerosol foam. 
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[0061] As the propellant gas for these aerosols, it is possible to use, in particular, dimethyl ether, carbon dioxide, 
nitrogen, nitrous oxide and volatile hydrocarbons, such as butane, isobutane. propane and, possibly, chlorinated and 
fluorinated hydrocarbons, although the latter are falling into increasing environmental disfavor. 
[0062] Preferred compositions can also contain electrolytes, such as aluminum chlorhydrate, alkali metal salts, e. 
5 g., sodium, potassium or lithium salts, these salts preferably being halides, such as the chloride or bromide, and the 
sulphate, or salts with organic acids, such as the acetates or lactates, and also alkaline earth metal salts, preferably 
the carbonates, silicates, nitrates, acetates, gluconates, pantothenates and lactates of calcium, magnesium and stron- 
tium. 

[0063] These compositions can also be presented in the form of a powder or of lyophillsates to be diluted before use. 

10 [0064] The compositions according to the present invention can contain any other ingredient normally used in cos- 
metics, such as perfumes, dyestuffs which can serve to color the composition itself or the fibres of the hair, preserva- 
tives, sequestering agents, thickeners, silicones, softeners, foam synergistic agents, foam stabilisers, sun filters, pep- 
tislng agents and also anionic, non-ionic, cationic or amphoteric surface-active agents or mixtures thereof. 
[0065] These compositions can be used, in particular, In the form of a shampoo, a rinsing lotion, a crearh or a treatment 

15 product which can be applied before or after coloring or bleaching, before or after shampooing, before or after perming 
or before or after straightening, and can also adopt the form of a coloring product, a setting lotion, a brushing lotion, a 
bleaching product, a perming product or a straightening product. 

[0066] A particularly preferred embodiment consists of use in the form of a shampoo for washing the hair. 
[0067] In this case, these compositions contain anionic, cationic, nonionic or amphoteric surface-active agents typ- 
20 ically in an amount from 3 to 50% by weight, preferably 3 to 20%, and their pH is 3 to 10. 

[0068] A list of the surface-active agents which can be used according to the invention is given in US 4,240,450; 
4,445,521; and 4,719,099. 

[0069] Another preferred embodiment consists of use In the form of a rinsing lotion to be applied mainly before or 

after shampooing. These lotions are typically aqueous or aqueous-alcoholic solutions, emulsions, thickened lotions or 
25 gels. If the compositions are presented in the form of an emulsion, they can be nonionic, anionic or cationic. The 
nonionic emulsions consist mainly of a mixture of an oil and/or a fatty alcohol with a polyoxyethyleneated alcohol, such 
as polyoxyethyleneated stearyl or cetyl/stearyl alcohol, and cationic surface-active agents can be added to these com- 
positions. The anionic emulsions are formed essentially from soap. 

[0070] If the compositions are presented In the form of a thickened lotion or a gel, they contain thickeners in the 
30 presence or absence of a solvent. The thickeners which can be used are especially carbopol, xanthan gums, sodium 
alginates, gum arable and cellulose derivatives, and it is also possible to achieve thickening by means of a mixture of 
polyethylene glycol stearate or distearate or by means of a mixture of a phosphoric acid ester and an amide. The 
concentration of thickener is suitably 0.05 to 15% by weight. If the compositions are presented in the form of a styling 
lotion, shaping lotion or setting lotion, they generally comprise; in aqueous, alcoholic or aqueous-alcoholic solution, 
35 the ampholyte terpolymers defined above. 

[0071 ] If the compositions of the Invention are Intended for use in the dyeing of keratin fibres, and in particular human 
hair, they contain at least one oxidation dyestuff precursor and/or one direct dyestuff, in addition to the ampholyte 
terpolymer. They can also contain any other adjuvant normally used in this type of composition. 
[0072] The pH of the dyeing compositions is generally 7 to 11 and can be adjusted to the desired value by adding 
^0 an alkalizing agent. 

[0073] The composition according to the present Invention can also be used for waving or straightening the hair. In 
this case, the composition contains, in addition to the ampholyte terpolymer, one or more reducing agents and, if 
appropriate, other adjuvants normally used in this type of composition; such compositions are intended for use conjointly 
with a neutralizing composition. 

45 

EXAf^PLES OF PREFERRED EMBODIMENTS 

[0074] The following examples demonstrate hair conditioning Improvement results which can be obtained with spe- 
cific ampholyte terpolymers of the present invention, but are not intended to in any way limit the scope of the present 

50 invention. 

[0075] It should be noted that sample, no 27, 35 and 61 are according to the Invention, while the other samples are 
comparative examples. 

EXAMPLE 1 

55 

Wet Hair: Detangiing, Combability and Feel 

[0076] The following procedures are used to evaluate wet hair detangiing, combability and feel: 
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1 . Eighteen 2 grams tresses of bleached hair (supplied by Ruth L. Weintraub Co., Inc., 420 Madison Avenue, New 
York, NY 10017), 8 inches in length, are prepared for testing. The ends are trimmed to equal lengths (6 inches: 
length = L); and the root end of the hair is placed into a clamp. 

2. All of the tresses are washed in clean denatured alcohol (1 00%), by dipping each tress in the denatured alcohol 
5 and swirling 3 times. The tresses are allowed to dry by hanging on a peg board, at room temperature for 1 hour. 

3. Using 6 tresses per treatment, each tress Is Immersed in one of the following three test solutions (the pH of 
these solutions is adjusted to 6.0 ± 0.1 with citric acid or NaOH): 

a) Terpolymer solution, 0.5% Solids 
10 b) Gafquat 755N (Reg. TM) solution, 0.5% Solids 

c) deionized (Dl) water. 

Each tress is allowed to soak in the solution for 3 minutes and is then rinsed under running deionized water for 2 
minutes. 

15 4. After the 2 minute rinse, each trees is evaluated for detangling, wet hair combabillty and wet hair feel. The 

detangling is evaluated by holding the clamp of the tress in one hand and using the other hand to comb the tress 
twice with the coarse end of the comb. The tress is then combed 5 times to remove all the tangles and the tress 
is combed twice with the fine end of the comb to evaluate wet hair comb. The tresses are evaluated and rated for 
detangling and wet hair combabillty in accordance with the following scale: 

20 

4 = Excellent = No snags 
3 = Very Good = Very few snags 
2 = Good = Few snags 
1 = Fair = Many snags 
25 0 = Poor = Very many snags 

[0077] The wet hair feel is evaluated by the subjective feel to the fingers of each tress. The combs [Goody (Reg. 
TM), H. Goodman & Sons, Inc., NY 1 0001 ] used for these tests are 7 1/4" x 1 1/2". The teeth on the course end of the 
comb are spaced 1/8" apart and the teeth on the fine end of the comb are spaced 1/16" apart. 
30 [0078] The average of the results obtained in these tests are illustrated in the following table of values, in which WH 
= Wet Hair, DT = Detangling, and COMB = Combabillty: 



TABLE 1 



35 



55 



SAMPLE NO. 


WT.% POLYMER COMPOSITION 


WH DT 


WH COMB 


WH FEEL 


AM 


DMDAAC 


AA 


23 


50 


20 


30 


1 


2 


2 


25 


60 


20 


20 


2 


2 


2 


27 


77 


16 


7 


4 


4 


4 


35 


25 


50 


25 


4 


4 


4 


37 


25 


5 


70 


0 


0 


0 


39 


75 


5 


20 


2 


2 


2 


43 


50 


5 


45 


0 


0 


0 


59 


50 


40 


10 


4 


4 


4 


61 


50 


35 


15 


2 


3 


3 


63 


50 


30 


20 


1 


2 


2 


90 


54 


40 


6 


4 


4 


4 


GAFQUAT 755N (average) 




4 


4 


4 


Dl WATER (average) 




0 


0 


0 
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EXAMPLE 2 

Curl Retention 

5 [0079] After the procedures are carried out as described in Example 1 . the following procedures are used to evaluate 
curl retention: 

5. A "curl paper" [Goody (Reg. TM), H. Goodman & Sons, Inc., NY 10001] is folded around each hair tress, dose 
to the clamp, and slid down the hair to cover all loose ends. The end of the hair tress is set on the left edge of the 

10 roller [medium snap-over roller 11/16" diameter, Sekine (Reg. TM) Corporation, New York, NY 10003], and is 

wound three times around the roller so that it ended up on the right hand edge of the roller. When all of the tresses 
had been treated, the entire rack of tresses is placed in a 50% relative humidity room and allowed to set overnight 
(at least 12 hours). 

6. After this 1 2 hour set period, a humidity chamber is placed in a 50% relative humidity room. The atmosphere in 
15 the humidity chamber is then raised to 70% relative humidity (approx. 30 minutes) by blowing air over a 20% (w/ 

w) solution of aqueous ammonium chloride and into the humidity chamber. 

7. The rollers are then removed from the tresses. 

8. The initial lengths of all the tresses are recorded as the length from the clamp to the bottom of the curl (initial 

length = Lq). 

20 9. The rack of curls is then placed in the humidity chamber at 70% relative humidity for 15 minutes. 

10. The length (L^) of each tress (from the clamp to the bottom of the curl) is then measured every 15 minutes for 
2 hours. 

11 . The curl retention is calculated using the following formula: 

L-L, 

% Curl Retention = : — t-^ X 100 



[0080] The results obtained from these tests are illustrated in the following table of values: 

30 



TABLE 2 



35 



40 



SAMPLE NO. 


WT% POLYMER COMPOSITION 


AVERAGE CURL RETENTION @ 


AM 


DMDAAC 


AA 


60 (min) 


120 (min) 


23 


50 


20 


30 


59.7 


50.2 


25 


60 


20 


20 


60.2 


49.8 


27 


77 


16 


7 


78.0 


66.0 


35 


25 


50 


25 


57.2 


49.8 


37 


25 


5 


70 


58.2 


45.6 


39 


75 


5 


20 


51.5 


44.4 


43 


50 


5 


45 


60.9 


49.3 


59 


50 


40 


10 


61.3 


49.1 


61 


50 


35 


15 


63.1 


53.7 


63 


50 


30 


20 


64.2 


53.5 


90 


54 


40 


6 


68.0 


58.0 


GAFQUAT 755N (average) 




64.4 


53.9 


Dl WATER (average) 




53.6 


43.8 



EXAMPLE 3 

Dry Hair: Combability, Feel and Sheen 

[0081] The following procedures, which follow those carried out as described above In Examples 1 and 2, are used 
to evaluate dry hair combability, feel and sheen: 

12. The rack of tresses used for the curl retention evaluations described in the previous example is removed from the 
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humidity chamber and placed on a lab bench. Then, 8 panelists evaluated the 3 sets of 6 tresses for "ease of dry 
combing," "feel of hair," and "sheen or luster." Each panelist rates each tress for the preceding categories according 
to the following rating scale: 

5 

Poor = 0; Fair = 1 ; Good = 2; Very Good = 3; Excellent 4. 

[0082] The results obtained from these evaluations are illustrated in the following table of values, in which DH = Dry 
Hair and COMB = Combability: 

10 



TABLE 3 



20 



SAMPLE NO. 


WT.% POLYMER COMPOSITION 


DH COMB 


DH FEEL 


SHEEN 


AM 


DMDAAC 


AA 


23 


50 


20 


30 


2.13 


2.38 


2.13 


25 


60 


20 


20 


2.63 


2.75 


2 


27 


77 


16 


7 


3,25 


2.75 


3.00 


35 


25 


50 


25 


3.63 


3.38 


3 


37 


25 


5 


70 


2.88 


2.75 


2.88 


39 


75 


5 


20 


2.75 


2.25 


1.25 


43 


50 


5 


45 


2.5 


2.75 


2.75 


59 


50 


40 


10 


2.38 


2.38 


2.38 


61 


50 


35 


15 


3.63 


3 


2.63 


63 


50 


30 


20 


2.63 


2.13 


1.88 


90 


54 


40 


6 


3.13 


2.75 


2.50 


GAFQUAT 755N (average) 




2.54 


2.60 


2.37 


Dl WATER (average) 




2.64 


2.69 


2.76 



EXAMPLE 4 

Static Flyaway Control 

[0083] The following procedures, which follow those carried out as described above in Examples 1, 2 and 3, are 
used to evaluate control of static flyaway: 

13. When the preceding panelist evaluations are complete, one tress from each set (1-terpolymer, 1-Gafquatand 
1-DI water) is wet under running Dl water and combed until no tangles remained. These tresses are placed on a 
smaller peg board and put in the 50% relative humidity room overnight. 

14. Each of the tresses is then placed on a peg board in front of a protractor. The tresses are combed 20 times, 
with the same stroke each time, and the angle of the hair Is recorded. The static angle of the hair is determined 
by the hair strand which produces the largest angle for that tress. 

[0084] The results obtained from this test are illustrated in the following table of values: 



TABLE 4 



55 



SAMPLE NO. 


WT.% POLYMER COMPOSITION 


STATIC ANGLE (degrees) 


AM 


DMDAAC 


AA 


23 


50 


20 


30 


35 


25 


60 


20 


20 


15 


27 


77 


16 


7 


25 


35 


25 


50 


25 


10 


37 


25 


5 


70 


35 



13 



w 



15 
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TABLE 4 (continued) 



SAMPLE NO. 


WT.% POLYMER COMPOSITION 


STATIC ANGLE (degrees) 


AM 


DMDAAC 


AA 


39 


75 


5 


20 


10 


43 


50 


5 


45 


30 


59 


50 


40 


10 


60 


61 


50 


35 


15 


35 


63 


50 


30 


20 


45 


90 


54 


40 


6 


65 


GAFQUAT 755N (average) 




55 


Dl WATER (average) 




37 



[0085] The following examples Illustrate various cosmetically acceptable media for preparing hair care compositons 
using the ampholyte terpolymers of the present Invention. In those Examples, the following terpolymer abbreviations 
20 are used: 



Polyampholyte A : 



25 




50% Acrylamide 

35% DMDAAC 

1 5% Methacrylic Acid 



Polyampholyte B: 


By weight 


50% Acrylamide 
30% MAPTAC 
20% Acrylic Acid 



35 



40 



EXAMPLE 5 



Creme Rinse 



45 [0086] 



Polyampholyte C : 

By weight \ 50% N-Vlnylpyrrolidinone 
40% DMDAAC 
10% Acrylic Acid 



50 



55 



WT.% 


INGREDIENT 


93.1 


H2O 


1.2 


Cetyl Alcohol 


0.8 


Stearyl Alcohol 


1.0 


Sorbitan Oleate 


0.4 


Polysorbate-85 


1.0 


Distearyldiammonium Chloride 


2.5 


Polyampholyte B 



[0087] In this formulation, the ampholyte terpolymer stabilizes an othenvise unstable composition. The ampholyte 
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terpolymer also improves combability, hair feel, and provides a feeling of increased hair body. Similar results would be 
expected at ampholyte terpolymer concentrations of 0.1 to 10.0% by weight. 

EXAMPLE 6 

5 

Shampoo 
[0088] 



WT. % 


INGREDIENT 


28.50 


Water 


32.30 


Ammonium Lauryl Sulfate 


31.40 


Ammonium Laureth Sulfate 


4.25 


Ammonium Dodecylbenzene Sulfonate 


3.40 


Lauramide DEA 


0.15 


Disodium EDTA 


3.0 


Polyampholyte A 



20 

[0089] The ampholyte terpolymer in this product formulation is responsible for a better feeling shampoo with thicker 
feeling lather. The hair is easier to comb and has a feeling of greater body. Similar results would be expected at am- 
pholyte terpolymer concentrations of 0.1 to 10.0% by weight. 

EXAMPLE 7 

25 

Creme Type Rearranger 
[0090] 



30 



35 



WT. % 


INGREDIENT 


68.95 


HgO 


6.00 


Sodium Lauryl Sulfate 


7.90 


Cetearyl Alcohol and Ceteareth-20 


6.00 


Cetyl Alcohol and Ceteareth-30 


1.50 


Ethylene Glycol Monostearate 


0.15 


Sodium Dihydroxyethylglycinate 


7.50 


Ammonium Thioglycolate (60%) 


2.00 


Aqua Ammonia 


4,00 


Polyampholyte C 



[0091] This type of product formulation is applied to extremely curly hair and is combed into the hair. Hair treated in 
this way will be straightened. The presence the ampholyte terpolymer makes the hair noticeably easier to comb. Ef- 
45 fective amounts of ampholyte terpolymer in this type of product will be from 0.20% to 15.00% by weight. 

EXAMPLE 8 

Hair Styling Glaze 

50 

[0092] 



WT.% 


INGREDIENT 


88.4% 


Water 


1.10 


Hydroxypropyl Methylcellulose 


0.50 


Quaternium-80 


10.00 


Polyampholyte B 
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[0093] The ampholyte terpolymer in this formulation provides curl and style retention, and the ampholyte terpolymer 
should be effective for this purpose at concentrations of 0.5% to 20.0% by weight. 

EXAMPLE 9 

Permanent Wave Neutralizer 
[0094] 



WT. % 


INGREDIENT 


91.92 


HgO 


0.20 


Pentasodium Pentatate 


0.180 


Citric Acid 


5.70 


Hydrogen Peroxide (35%) 


2.0 


Polyampholyte C 



[0095] The ampholyte terpolymer in this product formulation imparts conditioning to and Improves combability of hair. 
The ampholyte terpolymer should be effective at concentrations of 0.1% to 10% by weight or more. 

EXAMPLE 10 

Hair Spray 

[0096] 



WT. % 


INGREDIENT 


92.00 


Water 


1.00 


Acetamide MEA 


1.00 


Glycerin 


3.00 


Vinylcaprolactam/PVP/Dimethylaminoethylmethacrylate polymer 


3.00 


Polyampholyte A 



[0097] The ampholyte terpolymer in this formulation increases the style holding properties while improving the flex- 
ibility of the second polymer. Similar results should be obtained at ampholyte terpolymer concentrations of 0.3% to 
10.0%by weight. 

EXAMPLE 11 

Hair Styling Gel 

[0098] 



WT. % 


INGREDIENT 


91.75 


HgO 


0.375 


Carbomer - 940 


0.625 


Triethanolamine 


0.10 


Trisodium EDTA 


5.0 


PVP 


0.2 


Laureth-23 


0.2 


Oleth-20 


0.25 


Hexylene Glycol 


1.50 


Polyampholyte A 



[0099] The ampholyte terpolymer In this product formulation provides Increased curl and style retention along with 
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Claims 

1. A composition for treating hair in which a cosmetically acceptable medium is used which contains from 0.1-10% 
by weight of a water soluble ampholyte terpolymer having a weight average molecular weight of from about 10 
thousand to 10 million, said terpolymer consisting of: 

(a) from at least 1 to as much as 95 weight percent of a nonionic monomer comprising from 1 to 3 members 
independently selected from the group consisting of the following monomers and derivatives thereof: 



15 



acrylamide (AM) 
N-alkylacrylamide (NAAM) 
N-vinylpyrrolidinone (VP) 
methacyralamide (MAIVl) 



vinylacetate (VA) 
vinyl alcohol (VOH) 
acrylate esters 
allyl alcohol (AA1c) 



wherein the N-alkylacrylamide (NAAM) or derivative thereof is selected from monomers of the formula: 



20 



25 



H2C = C 
I 

C = 0 



30 



N — 

1 

n2 



Where R is H or CH3; and and R2 are independently H. C1.4 alkyi, CH2OCH3, CH20CH2CH(CH3)2: 
35 (CH2CH20-)x-H where x = 1-50, or phenyl or together are C3.6 cycloalkyi, wherein and R2 are not H at the 

same time; 

(b) from at least 5 to as much as 80 weight percent of a cationic monomer comprising 1 or 2 members inde- 
pendently selected from the group consisting of the following monomers and derivatives thereof: 

40 

dimethyldiallylammonium chloride (DMDAAC) 

diallylamine (DAA) 

methyldiallylamine (MDAA) 

N.N-dialkyldiallylammonium chloride 
^ dimethylaminoethylmethacrylate (DMAEM) 

methacryloyloxyethyl trimethylammonium chloride (METAC) 

methacryloyloxyethyl trimethylammonium methyl sulfate (METAMS) 

acryloyloxethyl trimethylammonium chloride (AETAC) 

dimethylaminopropylmethacrylamide (DMAPMA) 
50 methacrylamidopropyl trimethylammonium chloride (MAPTAC) 

and 

(c) from at least 1 to as much as 75 weight percent of an anionic monomer comprising 1 or 2 members Inde- 
55 pendently selected from the group consisting of the following monomers and derivatives thereof: 

acrylic acid (AA) 
methacrylic acid (MAA) 
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2-acrylamido-2-methylpropanesulfonic acid (AMPSA) 
crotonic acid (CA) 
sodium vinyl sulfonate (SVS) 
acrylamidoglycolic acid (AG1y) 
2-acrylamido-2-methylbutanoic acid (AMBA) 
2-acrylamido-2-methylpropanephosphonlc acid (AMPPA) 
sodium vinyl phosphonate (SVP) 
allyl phosphonic acid (APA), 



wherein the monomer components (a), (b), and (c) are selected only from the said specified monomers, and 
wherein the amount of the cationic and anionic components is such that the overall % net charge of the 
ampholyte terpolymer is between -5.0 and +5.0. 

A composition according to claim 1 wherein the weight percent of the non-ionic component is from 10 to 80, the 
weight percent of the cationic component is from 15 to 60, and the weight percent of the anionic component is 
from 5 to 40. 



A composition according to Claim 1 wherein the ampholyte terpolymer is a member selected from the group con- 
sisting of: 



AM/DMDAAC/AGly acrylate esters/DMDAAC/AA 

AM/DM DAAC/AM B A AM/DM DAAC/AA/AM PSA/AM P PA 

AM/DMDAAC/APA acrylate esters/DMDAAC/AMBA 

AM/DMDAAC/AMPPA AM/DMDAAC/SVP 
AA1C/DMDAAC/AA 



AM/MDAA/AA 


VP/DAA/AA 


VP/METAMS/MAA/AA 


VP/DMDAAC/AMPSA 


MAM/METAMS/MAA 


AMA/P/DMDAAC/AMPSA 


AMA/P/METAMS/MAA 


AM/VP/DM DAAC/AA/AM PSA 


AM/VP/METAMS/MAA/AA 


AM/DMDAAC/AETAC/AA 


VP/AETAC/AA 


AM/DMDAAC/DMAEM/AA 



AM/DMDAAC/MAA 


AM/MAPTAC/AA 


AM/DMDAAC/CA 


VP/DMDAAC/AA 


AM/DMDAAC/SVS 


AM/VP/DMDAAC/AA 


AM/DAA/AA 


AM/MAM/DMDAAC/AA 


AM/DAA/MAA 


AM/NAAM/DMDAAC/AA 


AM/DMAEM/AA 


AM/DAA/AMPSA 


AM/AETAC/AA 


AM/VAA/OH/DM D AAC/AA 


AM/METAMS/MAA 


VP/METAMS/MAA. 



A composition according to claim 1 wherein the cosmetically acceptable medium is an anionic surfactant-containing 
shampoo. 

A method of treating hair which comprises applying to said hair a cosmetically acceptable medium containing from 
0.1-10% by weight of a water soluble ampholyte terpolymer having a weight average molecular weight of from 
about 10 thousand to 10 million, said terpolymer consisting of: 

(a) from at least 1 to as much as 95 weight percent of a non ionic monomer comprising from 1 to 3 members 
independently selected from the group consisting of the following monomers and derivatives thereof: 



acrylamide (AM) 



vinylacetate (VA) 
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(continued) 

N-alkylacrylamide (NAAM) I vinyl alcohol (VOH) 
N-vinylpyrrolidinone (VP) acrylate esters 
methacrylamide (MAM) allyl alcohol (AA1c) 

wherein the N-alkylacrylamide (NAAM) or derivative thereof Is selected from monomers of the formula: 




where R is H or CH3; and Ri and R2 are independently H, 0^.4 alkyi, CHgOCHg, CH20CH2CH(CH3)2: 
(CH2CH20-)x-H where x = 1-50, or phenyl or together are C3.6 cycloalkyi, wherein and R2 are not H at the 
same time; 

(b) from at least 5 to as much as 80 weight percent of a cationic monomer comprising 1 or 2 members inde- 
pendently selected from the group consisting of the following monomers and derivatives thereof: 



dimethyldiallylammonium chloride (DMDAAC) 
diallylamine (DAA) 
methyldiallylamine (MDAA) 
N,N-dialkyldiallylammonium chloride 
dimethylaminoethylmethacrylate (DMAEM) 
methacryloyloxyethyl trimethylammonium chloride (METAC) 
methacryloyloxyethyl trimethylammonium metyl sulfate (METAMS) 
acryloyloxethyl trimethylammonium chloride (AETAC) 
dimethylaminopropylmethacrylamide (DMAPMA) 
methacrylamidopropyl trimethylammonium chloride (MAPTAC) 



and 



(c) from at least 1 to as much as 75 weight percent of an anionic monomer comprising 1 or 2 members Inde- 
pendently selected from the group consisting of the following monomers and derivatives thereof: 



acrylic acid (AA) 
methacrylic acid (MAA) 

2-acrylamido-2-methylpropanesulfonic acid (AMPSA) 
crotonic acid (CA) 
sodium vinyl sulfonate (SVS) 
acrylamidoglycolic acid (AGiy) 
2-acrylamido-2-methylbutanoic acid (AMBA) 
2-acrylamido-2-methylpropanephosphonic acid (AMPPA) 
sodium vinyl phosphonate (SVP) 
allyl phosphonic acid (APA); 



wherein the monomer components (a), (b), and (c) are selected only from the said specified monomers, and 
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wherein the amount of the cationic anionic components is such that the overall % net charge of the ampholyte 
terpolymer Is between -5.0 and +5.0. 

6. A method according to claim 5 wherein the weight percent of the nonionic component is from 1 0 to 80, the weight 
5 percent of the cationic component is from 1 5 to 60, and the weight percent of the anionic component Is from 5 to 40. 

7. A method according to Claim 5 wherein the ampholyte terpolymer is a member selected from the group consisting 
of: 



AM/DMDAAC/AGly acrylate esters/DMDAAC/AA 

AM/DMDAAC/AMBA AM/DM DAAC/AA/AM PSA/AMP PA 

AM/DMDAAC/APA acrylate esters/DMDAAC/AMBA 

AiVI/DMDAAC/AMPPA AM/DMDAAC/SVP 
AAlc/DMDAAC/AA 



AM/MDAA/AA 


VP/DAA/AA 


VP/METAMS/MAA/AA 


VP/DMDAAC/AMPSA 


MAM/METAMS/MAA 


AMA/P/DMDAAC/AMPSA 


AM/VP/METAMS/MAA 


AMA/P/Dr\/IDAAC/AA/AMPSA 


AlVl/V P/M ETAM S/M A A/A A 


AM/D M D AAC/AETAC/AA 


VP/AETAC/AA 


AM/DM DAAC/DMAEM/AA 
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AM/DM DAAC/MAA 


AM/MAPTAC/AA 


AM/DMDAAC/CA 


VP/DMDAAC/AA 


AM/DMDAAC/SVS 


AM/VP/DMDAAC/AA 


AM/DAA/AA 


AM/MAM/DM DAAC/AA 


AM/DAA/MAA 


AM/N AAM/DM DAAC/AA 


AM/DMAEM/AA 


AM/DA/VAMPSA 


AM/AETAC/AA 


AM/VAA/OH/DMDAAC/AA 


AM/METAMS/MAA 


VP/METAMS/MAA. 



8. A method of treating hair in conjunction with the shampooing thereof with an anionic surfactant-containing sham- 
poo, so as to improve the conditioning thereof with respect to the properties of detangling, wet combability, wet 
feel, dry combability, dry feel, sheen, static flyaway control, and curl retention, comprising applying to said hair a 
composition compatible with said anionic surfactant-containing shampoo such that a clear formulation thereof is 
provided without the loss of said conditioning properties, wherein said composition comprises a cosmetically ac- 
ceptable medium containing from 0.1-10% by weight of a water soluble ampholyte terpolymer having a weight 
average molecular weight of from about 10 thousand to 10 million, said terpolymer consisting of: 



45 



(a) from at least 1 to as much as 95 weight percent of a nonionic monomer comprising from 1 to 3 members 
Independently selected from the group consisting of the following monomers and derivatives thereof: 



50 



acrylamide (AM) 
N-alkylacrylamide (NAAM) 
N-vinylpyrrolidlnone (VP) 
methacrylamide (MAM) 



vinylacetate (VA) 
vinyl alcohol (VOH) 
acrylate esters 
allyl alcohol (AAlc) 



55 



wherein the N-alkylacrylamide (NAAM) or derivative thereof is selected from monomers of the formula: 
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I 

HjC = C 
I 

C = 0 



N — 



where R is H or CH3; and and R2 are independently H, C1.4 alkyi, CH2OCH3, CH20CH2CH(CH3)2; 
(CHgCHgO-jx-H where x = 1 -50, or phenyl or together are C3.6 cycloalkyi, wherein and R2 are not H at the 
same time; 

(b) from at least 5 to as much as 80 weight percent of a cationic monomer comprising 1 or 2 members inde- 
pendently selected from the group consisting of the following monomers and derivatives thereof: 



dimethyldiallylammonium chloride (DMDAAC) 
diallylamine (DAA) 
methyldiallylamine (MDAA) 
N,N-dialkyldiallylammonium chloride 
dimethylaminoethylmethacrylate (DMAEM) 
methacryloyloxyethyl trimethylammonium chloride (METAC) 
methacryloyloxyethyl trimethylammonium metyl sulfate (METAMS) 
acryloyloxethyl trimethylammonium chloride (AETAC) 
dimethylaminopropylmethacrylamide (DMAPMA) 
methacrylamldopropyl trimethylammonium chloride (MAPTAC) 



and 



(c) from at least 1 to as much as 75 weight percent of an anionic monomer comprising 1 or 2 members inde- 
pendently selected from the group consisting of the following monomers and derivatives thereof: 



acrylic acid (AA) 

methacrylic acid (MAA) 

2-acryIamido-2-methylpropanesulfonic acid (AMPSA) 
crotonic acid (CA) 
sodium vinyl sulfonate (SVS) 
acrylamidoglycolic acid (AGly) 
2-acrylamido-2-methylbutanoic acid (AMBA) 
2-acrylamido-2-methylpropanephosphonic acid (AMPPA) 
sodium vinyl phosphonate (SVP) 
allyl phosphonic acid (APA); 



wherein the monomer components (a), (b), and (c) are selected only from the said specified monomers, and where- 
in the amount of the cationic and anionic components is such that the overall % net charge of the ampholyte 
terpolymer is between -5.0 and +5.0. 

9. A composition as claimed in any one of claims 1 to 4 and wherein the non-ionic monomer component forms from 
1 0% to 50% by weight of the terpolymer. 

10. A composition as claimed in any one of claims 1 to 4 or claim 9 and wherein the terpolymer comprises acrylamide 
as the non-ionic monomer component, dimethyldiallylammonium chloride as the cationic monomer component 
and acrylic acid as the anionic component. 
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11. A composition as claimed in any one of claims 1 to 4 or claim 9 and wherein the terpolymer is selected from AM/ 
DMDAAC/MAA, AM/DMDAAC/CA. AM/DMDAAC/SVS. AM/DAA/AA, AM/DAA/MAA, AM/DMAEM/AA, AM/AE- 
TAC/AA. AM/METAMS/MAA, AM/MAPTAC/AA. VP/DMDAAC/AA, AM/VP/DM DAAC/AA, AM/MAM/DM DAAC/AA, 
AM/NAAM/DMDAAC/AA, AM/DAA/AMPSA, AlVIA/AA/OH/DM DAAC/AA and VP/METAMS/MAA wherein AM is acr- 

5 ylamide, DMDAAC is dimethyldiallylammonium chloride, MAA is methacrylic acid, CA is crotonic acid, AA is acrylic 

acid, SVS is sodium vinyl sulfonate, DAA is diallylamine, DMAEM is dimethylaminoethylmethacrylate, AETAC is 
acryloyloxyethyl trimethylammonium chloride. METAMS is methacyloyloxethyl trimethylammonium methyl sulfate. 
MAPTAC is methacrylamidopropyl trimethylammonium chloride, VP is N-vinylpyrrolidinone, MAM is methacryla- 
mide, N/VAM is N-alkylacrylamide, AMPSA Is 2-acrylamido-2-methylpropanesulfonic acid, VA Is vinyl acetate and 

10 VOH is vinyl alcohol. 

1 2. A composition as claimed in any one of claims 1 to 4 or any one of claims 9 to 11 and wherein the weight average 
molecular weight of the terpolymer is In the range 500,000 to 5 million. 

15 

Patentanspruche 

1. Zusammensetzung fur die Haarbehandlung, wobei ein kosmetlsch akzeptables Medium eingesetzt wird, das 0,1 

bis 10 Gew.% wasserlosliches amphoteres Terpolymer mit einer massegemlttelten Molekulmasse von etwa 10 
20 Tausend bis 1 0 Millionen enthalt, wobei das Terpolymer besteht aus: 

(a) mindestens 1 bis 95 Gew.% nichtionisches Monomer, enthaltend 1 bis 3 Mitglieder. unabhangig vonein- 
ander ausgewahit aus der Gruppe mit folgenden Monomeren und ihren Derivaten: 



25 Acrylamid (AM), Vinylacetat (VA), 

N-Alkylacrylamid (NAAM), Vinylalkohol (VOH). 

N-Vinylpyrrolidinon (VP), Acrylsaureester, 

Melhacrylamid (MAM), Allylalkohol (AAlc); 

30 

wobei das N-alkylacrylamide (NAAM) Oder Derivat davon ausgewShlt wird aus Monomeren der allgemeinen 
Formel: 



35 



40 



45 



HaC = C 



C = 0 



N — 



in der R H oder CH3 ist; und und R2 unabhangig voneinander H, C1.4 AlkyI, CH2OCH3, CH20CH2CH(CH3)2; 
(CH2CH20-)x-H mit x = 1-50, Oder Phenyl bedeuten, oder beide ein C3.6 Cycloalkyl-Rest sind. wobei R^ und 
R2 nicht glelchzeitig fur H stehen; 

(b) mindestens 5 bis 80 Gew.% kationisches Monomer, enthaltend 1 oder 2 Mitglieder, unabhangig vonein- 
ander ausgewahit aus der Gruppe mit folgenden Monomeren und ihren Derivaten: 

Dimethyldiallylammoniumchlorid (DMDAAC), 

Diallylamin (DAA), 
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Methyldiallylamin (MDAA), 
N.N-Dialkyldiallylammoniumchlorid, 
DImethylaminoethylmethacrylat (DMAEM), 
Methacyloyloxyethyltrimethylammoniumchlorid (METAC), 
Methacyloyloxyethyltrimethylammonlummethylsulfat (METAMS), 
Acryloylexyethyltrlmethylammonlumchlorid (AETAC), 
Dimethylaminopropylmethacrylamid (DMAPMA), 

/ 

Methacrylamidopropyltrimethylammoniumchlorid (MAPTAC) 

und 

(c) mindestens 1 bis 75 Gew.% anionisches Monomer, enthaltend 1 oder2 Mitglleder. unabhangig voneinander 
ausgewahit aus der Gruppe mit folgenden Monomeren und ihren Derivaten: 

Acrylsaure (AA), 

Methacrylsaure (MAA), 

2-AcryIamldo-2-methylpropansulfonsaure (AM PSA), 
Crotonsaure (CA), 
Natriumvinyisulfonat (SVS), 
Acrylamidoglykolsaure (AGly), 
2-Acrylamido-2-methylbutansciure (AMBA), 
2-Acrylamido-2-methylpropanphosphonsaure (AMPPA), 
Natriumvinylphosphonat (SVP), 
Allylphosphonsaure (APA), 

wobel die Monomer Komponenten (a), (b) und (c) aus den genannten Monomeren ausgewahit werden, und wobei 
die Menge der kationischen und der anionischen Komponenten derart 1st, daB die prozentuale Gesamt-Nettola- 
dung des amphoteren Terpolymers zwischen -5,0 und +5,0 liegt. 

Zusammensetzung nach Anspruch 1 , wobei die nichtionische Komponente 1 0 bis 80 Gew.%, die kationische Kom- 
ponente 15 bis 60 Gew.% und die anionische Komponente 5 bis 40 Gew.% ausmacht. 

Zusammensetzung nach Anspruch 1 , wobei das amphotere Terpolymer ausgewahit 1st aus der Gruppe, bestehend 

aus: 

AM/DMDAAC/AGly Acrylatesters/DMDAAC/AA 

AM/DMDAAC/AMBA AM/DMDAAC/AA/AM PSA/AMP PA 

AM/DMDAAC/APA Aery la teste rs/DMDAAG/AMBA 

AM/DMDAAG/AMPPA AM/DMDAAC/SVP 
AAlc/DMDAAC/AA 
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AM/MDAA/AA 


VP/DAA/AA 


VP/METAMS/MAA/AA 


VP/DMDAAC/AMPSA 


MAM/METAMS/MAA 


AM/VP/DM D AAC/AM PSA 


AMA/P/METAMS/MAA 


AMA/P/DMDAAC/AA/AMPSA 


AMA/P/METAMS/MAA/AA 


AM/DMDAAC/AETAC/AA 


VP/AETAC/AA 


AM/DMDAAC/DMAEM/AA 



AM/DMDAAC/MAA 


AM/MAPTAC/AA 


AM/DMDAAC/CA 


VP/DMDAAC/AA 


AM/DMDAAC/SVS 


AMA/P/DMDAAC/AA 


AM/DAA/AA 


AM/MAM/DM DAAC/AA 


AM/DAA/MAA 


AM/NAAM/DMDAAC/AA 


AM/DMAEM/AA 


AM/DAA/AMPSA 


AM/AETAC/AA 


AMA/AA/OH/DMDAAC/AA 


AM/METAMS/MAA 


VP/METAMS/MAA. 



Zusammensetzung nach Anspruch 1 , wobei das kosmetisch akzeptable Medium ein Shampoo ist, das anionische 
Tenside enthalt. 

Verfahren zur Behandlung von Haar, umfassend das Aufbringen eines kosmetisch akzeptablen Mediums, das 0,1 
bis 1 0 Gew.% wasserlosliches amphoteres Terpolymer enthalt mit einer massegemittelten Molekulmasse von etwa 
10 Tausend bis 10 Millionen auf das Haar, das Terpolymer bestehend aus: 

(a) mindestens 1 bis 95 Gew.% nichtionisches Monomer, enthaltend 1 bis 3 Mitglieder, unabhangig vonein- 
ander ausgewahit aus der Gruppe mit folgenden Monomeren und ihren Derivaten: 

Acryiamid (AM), Vinylacetat (VA), 
N-Alkylacrylamid (NAAM), Vinylalkohol (VOH), 
N-Vinylpyrrolidinon (VP), Acrylsaureester, 

Methacrylamid (MAM), Allylalkohol (AAic); wobei das N-alkylacrylamlde (NAAM) Oder Derivat davon aus- 
gewShIt wird aus Monomeren der allgemeinen Formel: 



C 

0 

- 



in der R H Oder CHg ist; und und R2 unabhangig vonelnander H, C1.4 AlkyI, CHgOCHg, CHgOCHgCH 
(CH3)2; (CH2CH20-)j^-H mit x = 1-50, Oder Phenyl bedeuten, Oder beide ein C3.6 Cycloalkyl-Rest sind, 
wobei R^ und R^ nicht gleichzeitig fur H stehen; 

(b) mindestens 5 bis 80 Gew.% kationisches Monomer, enthaltend 1 Oder 2 Mitglieder, unabhangig vonein- 
ander ausgewahit aus der Gruppe mit folgenden Monomeren und ihren Derivaten: 

Dimethyldiallylammoniumchlorid (DMDAAC), 
Dlallylamin (DAA), 
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Methyldlallylamin (MDAA), 
N.N-Dialkyldiallylammoniumchlorid. 
Dimethylaminoethylmethacrylat (DMAEM), 
Methacyloyloxyethyltrimethylammoniumchlorid (METAC), 
MethacyloyloxyethyltrimethylamrTioniummethylsulfat (METAMS), 
Acryloylexyethyltrimethylammoniumchlorid (AETAC), 
Dimethylaminopropylmethacrylamid (DMAPMA), 
Methacrylamidopropyltrimethylammoniumchlorid (MAPTAC) 
und 

(c) mindestens 1 bis 75 Gew.%anionisches Monomer, enthaltend 1 oder 2 Mitglieder, unabhangig voneinander 
ausgewShIt aus der Gruppe mit folgenden Monomeren und ihren Derlvaten: 

Acrylsaure (AA), 
Methacrylsaure (MAA), 

2-Acrylamido-2-methylpropansulfonsaure (AMPSA). 
Crotonsaure (CA), 
Natriumvinylsulfonat (SVS), 
Acrylamidoglykolsaure (AGly), 
2-Acrylamido-2-methylbutansaure (AMBA), 
2-Acrylamtdo-2-methylpropanphosphonsaure (AMPPA), 
Natriumvinylphosphonat (SVP), 
Allylphosphonsaure (APA), 

wobei die Monomer Komponenten (a), (b) und (c) aus den genannten Monomeren ausgewahlt werden, und wobei 
die Menge der kationischen und der anionischen Komponenten derart ist. daB die prozentuale Gesamt-Nettola- 
dung des amphoteren Terpolymers zwischen -5,0 und +5,0 liegt. 

Verfahren nach Anspruch 5, wobei die nichtionisclie Komponente 10 bis 80 Gew.%, die kationische Komponente 
15 bis 60 Gew% und die anionische Komponente 5 bis 40 Gew.% ausmacht. 

Verfahren nach Anspruch 5, wobei das amphotere Terpolymer ausgewahlt ist aus der Gruppe, bestehend aus: 



AM/DM DAAC/AGiy Acrylatesters/DMDAAC/AA 

AM/DMDAAC/AMBA AM/DMDAAC/AA/AMPSA/AMPPA 

AM/DMDAAC/APA Acrylatesters/DMDAAC/AMBA 

AM/DMDAAC/AMPPA AM/DMDAAC/SVP 
AAlc/DMDAAC/AA 



AM/MDAA/AA 


VP/DAA/AA 


VP/METAMS/MAA/AA 


VP/DMDAAC/AMPSA 


MAM/METAMS/MAA 


AMA/P/DMDAAC/AMPSA 


AMA/P/METAMS/MAA 


AM/VP/DMDAAC/AA/AMPSA 


AMA/P/METAMS/MAA/AA 


AM/DMDAAC/AETAC/AA 


VP/AETAC/AA 


AM/DMDAAC/DMAEM/AA 



AM/DM DAAC/MAA 


AM/MAPTAC/AA 


AM/DMDAAC/CA 


VP/DMDAAC/AA 


AM/DMDAAC/SVS 


AM/VP/DMDAAC/AA 


AM/DAA/AA 


AM/MAM/DMDAAC/AA 


AM/DAA/MAA 


AM/N AAM/DM DAAC/AA 


AM/DMAEM/AA 


AM/DAA/AMPSA 


AM/AETAC/AA 


AM A/AA/OH/DM DAAC/AA 
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(fortgesetzt) 



AM/METAMS/MAA VP/METAMS/MAA. 



Verfahren zur Behandlung von Haar in Verbindung mil dessen Schamponierung mit einem Shampoo, das ein 
anionisches Tensid enthalt, das dessen Konditionierungs-Eigenschaften verbessert in bezug auf Entwlrrbarkeit, 
Nasskammbarkeit, Nassegefuhl, Trockenkammbarkeit, Trockengefuhl, Glanz, Antistatic-Eigenschaft und Locken- 
halt, umfassend 

das Auftragen einer Zusammensetzung auf das Haar, die mit dem Shampoo kompatibel ist, so dass eine klare 
Formulierung bereltgestellt wird, ohne dass die Konditionierungs-Eigenschaften verloren gehen, wobei die Zu- 
sammensetzung ein kosmetisch akzeptables Medium umfasst, das 0,1 bis 1 0 Gew.% wasserlosllches amphoteres 
Terpolymeres mit einer massegemittelten Molekulmasse von etwa 10 Tausend bis 10 Millionen enthalt, das Terp- 
olymer bestehend aus: 

(a) mindestens 1 bis 95 Gew.% nichtionisches Monomer, enthaltend 1 bis 3 Mitglieder, unabhangig vonein- 
ander ausgewahit aus der Gruppe mit folgenden Monomeren und ihren Derivaten: 



Acrylamid (AM), 
N-Alkylacrylamid (NAAM), 
N-Vinylpyrrolidinon (VP), 
Methacrylamid (MAM), 



Vinylacetat (VA), 
Vinylalkohol (VOH), 
Acrylsaureester, 
Allylalkohol (AAlc); 



wobei das N-alkylacrylamide (NAAM) oder Derivat davon ausgewahit wird aus Monomeren der allgemeinen 
Forme I: 



R 
I 

H2C = C 

1 

C = 0 

I 

N — 



in der R H oder CH3 ist; und und R2 unabhangig voneinander H, 0^,4 AlkyI, CH2OCH3, CH20CH2CH(CH3)2; 
(CH2CH20-)x-H mit x = 1-50, oder Phenyl bedeuten, oder beide ein C3.6 Cycloalkyl-Rest sind, wobei R^ und 
R2 nicht gleichzeitig fur H stehen; 

(b) mindestens 5 bis 80 Gew.% kationisches Monomer, enthaltend 1 oder 2 Mitglieder, unabhangig vonein- 
ander ausgewahit aus der Gruppe mit folgenden Monomeren und Ihren Derivaten: 

Dimethyldlallylammoniumchlorid (DMDAAC), 

Diallylamin (DAA), 

Methyldiallylamin (MDAA), 

N.N-Dialkyldiallylammoniumchlorid, 

DImethylamlnoethylmethacrylat (DMAEM), 

Methacyloyloxyethyltrlmethylammonlumchlorid (METAC), 



26 



EP 0 521 666 B2 



Methacyloyloxyethyltrimethylammoniummethylsulfat (METAMS), 

Acryloylexyethyltrimethylammoniumchlorld (AETAC), 

Dimethylaminopropylmethacrylamid (DMAPMA), 

Methacrylamidopropyltrimethyiammoniumchlorid (MAPTAC) 
und 

(c) mindestens 1 bis 75 Gew.% anionisches Monomer, enthaltend 1 Oder 2 Mitglieder, unabhangig voneinander 
ausgew^hlt aus der Gruppe mit folgenden Monomeren und ihren Derivaten: 

Acrylsaure (AA), 

Methacrylsaure (MAA), 

2-Acrylamido-2-nriethylpropansulfonsaure (AM PSA), 
CrotonsSure (CA), 
Natriumvinylsulfonat (SVS), 
Acrylamidoglykolsaure (AGly), 
2-Acrylamido-2-methylbutansaure (AMBA), 
2-Acrylamido-2-methylpropanphosphonsaure (AMPPA), 
Natriumvinylphosphonat (SVP), 
Allylphosphonsaure (APA), 

wobel die Monomer Komponenten (a), (b) und (c) aus den genannten Monomeren ausgewShlt werden, und wobei 
die Menge der katicnischen und der anionischen Komponenten derart ist, daB die prozentuale Gesamt-Nettola- 
dung des amphoteren Terpolymers zwischen -5,0 und +5,0 liegt. 

9. Zusammensetzung nach einem der Anspruche 1 bis 4, wobei die nichtionische Monomerkomponente 10 bis 50 
Gew.% des Terpolymers ausmacht. 

10. Zusammensetzung nach einem der Anspruche 1 bis 4 Oder Anspruch 9, wobei das Terpolymer als nichtionische 
Monomerkomponente Acrylamid, als kationische Monomerkomponente Dimethyldlallylammoniumchlorid und als 
anionische Komponente Acrylsaure umfasst. 

1 1 . Zusammensetzung nach einem der Anspruche 1 bis 4 Oder Anspruch 9, wobei das Terpolymer ausgewahit ist aus 
AM/DMDAAC/MAA, AM/DMDAAC/CA, AM/DM DAAC/SVS, AM/DAA/AA. AM/DAA/MAA, AM/DMAEM/AA. AM/ 
AETAC/AA, AM/METAMS/MAA. AM/MAPTAC/AA. VP/DMDAAC/AA, AM/VP/DM DAAC/AA, AM/MAM/DM DAAC/ 
AA. AM/NAAM/DMDAAC/AA, AM/DAA/AMPSA. AM/VAA/OH/DM DAAC/AA und VP/METAMS/MAA, wobei AM 
Acrylamid, DMDAAC Dimethyldlallylammoniumchlorid, MAA Methacrylsaure, CA CrotonsSure, AA Acrylsaure, 
SVS Natriumvinylsulfonat, DAA Diallylamin, DMAEM Dimethylaminoethylmethacrylat, AETAC Acryloyioxyethyltri- 
methylammoniumchlorid, METAMS Methacyloyloxyethyltrimethylammoniummethylsulfat, MAPTAC Methacryl- 
amidopropyltrimethylammoniumchlorid, VP N-Vinylpyrrolidinon, MAM Methacrylamid, NAAM N-Alkylacrylamid, 
AMPSA 2-Acrylamido-2-methylpropan-sulfonsaure, VA Vinylacetat und so VOH Vinylalkohol ist. 

12. Zusammensetzung nach einem der Anspruche 1 bis 4 oder einem der Anspruche 9 bis 11. wobei die massege- 
mittelte Molekulmasse des Terpolymers im Bereich von 500 000 bis 5 Millionen liegt. 
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Revendications 

1 . Composition pour le traitement des cheveux dans laquelle un milieu cosm^tiquement acceptable est utilise, lequel 
contient de 0,1 a 10% en poids d'un terpolymere ampholyte hydrosoluble d'un poids mol6culaire moyen de 10 
mille a 10 millions, environ, ledit terpolymere constitue par: 

(a) d'au moins 1 a jusqu*^ 95% en poids d'un monomfere non-ionique comprenant de 1 ^ 3 membres s^lec- 
tionn^s de manifere ind^pendante dans le groupe constitu§ par les monom^res sulvants et leurs d6rlv6s: 

acrylamide (AM) 

N-alkylacrylamide (NAAM) 

N-vinylpyrrolidinone (VP) 

m§thacrylamide (MAM) 

acetate de vinyie (VA) 

alcool vinylique (VOH) 

esters acryliques 

alcool allylique (AAlc), 

ou le N-alkylacrylamide (NAAM) ou son derive est selectionne des monomeres de formule g6n6rale: 



I 

H2C « C 

I 

C = 0 



N — 



dans laquelle R est H ou CH3; et et R2 sont s§lectionnes de maniere ind^pendante dans H, C1.4 alkyle, 
CH2OCH3, CH20CH2CH(CH3)2; (CH2CH20-)x-H avec x = 1-50, ou phenyle; ou et R2 repr^sentent C3.6 
cycloalkyi, et dans laquelle R^ et R2 ne represented pas H en meme temps; 

(b) d'au moins 5 ^ jusqu'^ 80% en poids d'un monom§re cationique comprenant de 1 ^ 2 membres selectionn^s 
de manifere ind§pendante dans le groupe constitue par les monomeres suivants et leurs derives: 

chlorure de dim§thyldiallylammonium (DMDAAC) 

diallylamine (DAA) 

methyldiallylamine (MDAA) 

chlorure de N, N-diaikyidiallylammonium 

m^thacrylate de dim^thylaminoethyle (DMAEM) 
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chlorure de m^thacyloyloxy^thyl trim^thylammonlum (METAC) 
m§thyl sulfate de m^thacyloyloxy^thyl trim^thylammonium (METAMS) 
chlorure d'acryloyloxy^thyl trim^thylammonium (AETAC) 
dim§thylaminopropylm6thacrylamide (DMAPMA) 
chlorure de m^thacrylamidopropyl trim^thylammonlum (MAPTAC) 

et 

(c) d'au moins 1 k jusqu'^ 75% en poids d'un monom^re cationique comprenant de 1 ^ 2 membres s6lectlonn6s 
de manl^re Ind^pendante dans le groupe constitu^ par les monom^res sulvants et leurs d^rlv^s: 

acide acrylique (AA) 

acide m§thacryljque (MAA) 

acide 2-acrylamido-2-methyipropanesulfonique (AMPSA) 

acide crotonique (CA) 

vinyl sulfonate de sodium (SVS) 

acide acrylamidoglycolique (AGly) 

acide 2-acrylamido-2-m6thylbutanoique (AMBA) 

acide 2-acrylamid-2-m6thypropanephosphonique (AMPPA) 

vinyl phosphonate de sodium (SVP) 

acide allylphosphonique (APA) 

dans laquelle les monomeres (a), (b), et (c) sont seulement choisis parmi les monom^res specifics et dans laquelle 
la quantity de composants cationiques et anioniques est telle que le % de charge nette globaie du terpolym^re 
ampholyte est compris entre -5,0 et +5,0. 

Composition selon la revendication 1 dans laquelle la pourcentage en poids du composant non-ionique est de 10 
a 80. le pourcentage en poids du composant cationique est de 15 a 60 et le pourcentage en poids du composant 
anionique est de 5 ^ 40. 

Composition selon la revendication 1 dans laquelle le terpolymere ampholyte est un membra choisi parmi le groupe 
constitu§ par: 

AM/DM DAAC/AGly esters acryliques/DMDAAC/AA 
AM/DMDAAC/AMBA AM/DMDAAC/AA/AM PSA/AMP PA 
AM/DMDAAC/APA esters acryliques/DMDAAC/AMBA 
AM/DMDAAC/AMPPA AM/DMDAAC/SVP 
AAlc/DMDAAC/AA 



AM/MDAA/AA 


VP/DAA/AA 


VP/METAMS/MAA/AA 


VP/DMDAAC/AMPSA 


MAM/METAMS/MAA 


AMA/P/DM DAAC/AM PSA 
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(suite) 



AMA/P/METAMS/MAA 

AMA/P/METAMS/MAA/AA 

VP/AETAC/AA 



AMA/P/DM D AAC/AA/AM PS A 

AM/DMDAAC/AETAC/AA 

AM/DMDAAC/DMAEM/AA 



AM/DMDAAC/MAA 


AM/MAPTAC/AA 


AM/DMDAAC/CA 


VP/DMDAAC/AA 


AM/DM DAAC/SVS 


AM/VP/DMDAAC/AA 


AM/DAA/AA 


AM/MAM/DMDAAC/AA 


AM/DAA/MAA 


AM/NAAM/DMDAAC/AA 


AM/DMAEM/AA 


AM/DAA/AMPSA 


AM/AETAC/AA 


AM/VAA/OH/DMDAAC/AA 


AM/METAMS/MAA 


VP/METAMS/MAA. 



Composition selon la revendication 1 dans laquelle le milieu cosm^tiquement acceptable est un shampooing con- 
tenant un agent tensioactif anionique. 

Proc^d^ de traitement des cheveux qui comprend rapplication sur lesdits cheveux d'un milieu cosm^tiquement 
acceptable contenant de 0.1 k 10% en poids d' un terpolym^re ampholyte hydrosoluble d'un poids mol6culalre 
moyen de 10 mille k 10 millions environ, ledit terpolym^re constitu6 par: 

(a) d'au moins 1 a jusqu'^ 95% en poids d'un monomere non-ionique comprenant de 1 ^ 3 membres s6lec- 
tionn^s de mani^re ind^pendante dans le groupe constitu^ par les monom^res suivants et leurs derives: 

acrylamide (AM) 

N-alkylacrylamide (NAAM) 

N-vinylpyrrblidinone (VP) 

m^thacrylamide (MAM) 

acetate de vinyle (VA) 

ajcool vinylique (VOH) 

esters acryliques 

alcool allylique (AAlc), 

ou le N-alkylacrylamide (NAAM) ou son d6riv6 est selectionn^ des monomferes de formule g6n§rale: 
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H2C = C 
I 



N — 



dans laquelle R est H ou CH3; et et R2 sont s6lectionn6s de mani§re ind§pendante dans H, C1.4 alkyle, 
CH2OCH3, CH20CH2CH(CH3)2; (CHgCHgO-jj^-H avec x = 1-50, ou phenyle; ou R^ et R2 repr§sentent C3.6 
cycloalkyi, et dans laquelle R^ et R2 ne repr6sentent pas H en meme temps; 

(b) d'au moins 5 k jusqu'^ 80% en poids d'un monomere cationique comprenant de 1 ^ 2 membres s6lectionn6s 
de mani^re ind§pendante dans le groupe constitue par les monomeres sulvants et leurs derives: 

chlorure de dimethyldiallylammonlum (DMDAAC) 

diallylamine (DAA) 

m^thyldiallylamine (MDAA) 

chlorure de N, N-dialkyldiallylammonium 

nnethacrylate de dim6thylamino6thyle (DMAEM) 

chlorure de m§thacyloyloxy§lhyl trim^thylammonium (METAC) 

methyl sulfate de methacyloyloxy^thyl trimethylammonium (METAMS) 

chlorure d'acryloyloxy^thyl trimethylammonium (AETAC) 

dim6thylaminopropylm6thacrylamide (DMAPMA) 

chlorure de m^thacrylamidopropyl trimethylammonium (MAPTAC) 
et 

(c) d'au moins 1 ^ jusqu'^ 75% en poids d'un monomere cationique comprenant de 1 k 2 membres seiectionn^s 
de maniere ind^pendante dans le groupe constitue par les monomeres suivants et leurs derives: 

acide acrylique (AA) 
acide methacrylique (MAA) 

acide 2-acrylamldo-2-methylpropanesulfonique (AMPSA) 

acide crotonique (CA) 

vinyl sulfonate de sodium (SVS) 

acide acrylamidoglycolique (AGly) 

acide 2-acrylamido-2-methylbutanoique (AMBA) 

acide 2-acrylamid-2-methypropanephosphonique (AMPPA) 

vinyl phosphonate de sodium (SVP) 

acide allylphosphonique (APA) 

dans laquelle les monomeres (a), (b), et (c) sont seulement choisis parmi les monomeres specifies et dans laquelle 
la quantity de composants cationiques et anioniques est telle que le % de charge nette globale du terpolym^re 
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ampholyte est compris entre -5.0 et +5,0. 

Proc6d6 salon la revendlcation 5, dans lequel le pourcentage en polds du connposant non-ionique est de 10 ^ 80, 
le pourcentage en poids du composant catlonique est de 15 ^ 60 et le pourcentage en poids du composant anio- 
nique est de 5 ^ 40. 

Proc6de selon la revendlcation 5, dans lequel le terpolymere ampholyte est un membre choisi parmi le groupe 
constitue par: 



AM/DM DAAC/AGly esters acryliques/DMDAAC/AA 

AM/DMDAAC/AMBA AM/DMDAAC/AA/AM PSA/AMP PA 

AM/DM DAAC/APA esters acryliques/DMDAAC/AMBA 

AM/DMDAAC/AMPPA AM/DMDAAC/SVP 
AA1C/DMDAAC/AA 



AM/MDAA/AA 


VP/DAA/AA 


VP/METAMS/MAA/AA 


VP/DMDAAC/AMPSA 


MAM/METAMS/MAA 


AMA/P/DMDAAC/AMPSA 


AM/VP/METAMS/MAA 


AM/VP/DMDAAC/AA/AMPSA 


AMA/P/M ETAMS/M AA/AA 


AM/DMDAAC/AETAC/AA 


VP/AETAC/AA 


AM/DMDAAC/DMAEM/AA 



AM/DMDAAC/MAA 


AM/MAPTAC/AA 


AM/DMDAAC/CA 


VP/DM DAAC/AA 


AM/DMDAAC/SVS 


AM/VP/DMDAAC/AA 


AM/DAA/AA 


AM/MAM/DM DAAC/AA 


AM/DAA/MAA 


AM/NAAM/DMDAAC/AA 


AM/DMAEM/AA 


AM/DAA/AMPSA 


AM/AETAC/AA 


AM/VA/VOH/DMDAAC/AA 


AM/METAMS/MAA 


VP/METAMS/MAA. 



Precede de traitement des cheveux a roccasion de leur lavage avec un shampooing contenant un agent tensioactif 
anionique, de maniere a ameliorer les proprietes traitantes de celui-ci ce qui concerne le d^melage, le brossage 
des cheveux mouill^s, la qualite au toucher des cheveux mouilles, le brossage des cheveux sees, la quality au 
toucher des cheveux sees, le brillant, le controle de I'effet decoiffant du k I'^lectricit^ statique et le maintlen des 

boucles, 

comprenant ("application sur les cheveux d'une composition compatible avec ledit shampooing contenant un agent 
tensioactif, de manidre a obtenir une formulation limpide sans perdre lesdites proprietes traitantes, dans laquelle 
ladite composition comprend un milieu cosmetiquement acceptable contenant de 0,1 k 10% en poids d'un terpo- 
lymere ampholyte hydrosoluble d'un poids mol^culalre moyen de 10 rnille ^ 10 millions environ, ledit terpolymere 
constitue par: 

(a) d'au moins 1 a jusqu*^ 95% en poids d'un monom^re non-ionique comprenant de 1 ^ 3 membres selec- 
tionnes de maniere independante dans le groupe constitue par les monom§res suivants et leurs derives: 

acrylamide (AM) 

N-alkylacrylamide (NAAM) 

N-vinylpyrrolidinone (VP) 

methacrylamide (MAM) 
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acetate de vinyle (VA) 
alcool vinylique (VOH) 
esters acryiiques 
alcool allyllque (AAlc). 

ou le N-alkylacrylamide (NAAM) ou son d^riv^ est s^lectionne des monom^res de formule g^nerale: 

R 

I 

H2C = C 
I 

C = 0 

N — 

I 

r2 

dans laquelle R est H ou CH3; et et R2 sent selectionnes de manlere ind^pendante dans H, 0^.4 alkyle, 
CH2OCH3, CH20CH2CH(CH3)2: (CH2CH20-)jj-H avec x = 1-50, ou phenyle; ou et R2 repr^sentent 03.6 
cycloalkyl, et dans laquelle R^ et R2 ne representent pas H en meme temps; 

(b) d'au moins 5 h jusqu'^ 80% en poids d'un monomere cationique comprenant de 1 a 2 membres s6lectionn6s 
de mani^re independante dans le groupe constitue par les monomdres suivants et leurs derives: 

chlorure de dimethyldiallylammonium (DMDAAC) 

diallylamlne (DAA) 

m^thyldlallylamine (MDAA) 

chlorure de N, N-dialkyldiallylammonium 

m^thacrylate de dimethylamino^thyle (DMAEM) 

chlorure de methacyloyloxy^thyl trim^thylammonium (METAC) 

methyl sulfate de methacyloyloxy6thyl trim§thylammonium (METAMS) 

chlorure d'acryloyloxy6thyl trimethylammonium (AETAC) 

dlm6thylaminopropylm§thacrylamide (DMAPMA) 

chlorure de m^thacrylamidopropyl trimethylammonium (MAPTAC) 
et 

(c) d'au moins 1 k jusq u'a 75% en poids d'un monomere cationique comprenant de 1 ^ 2 membres selectionnes 
de manlere independante dans le groupe constitue par les monomeres suivants et leurs derives: 

acide acrylique (AA) 
acide methacrylique (MAA) 

acide 2-acrylamido-2-methylpropanesulfonique (AMPSA) 
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acide crotonique (CA) 

vinyl sulfonate de sodium (SVS) 

acide acrylamidoglycolique (AGly) 

acide 2-acrylamido-2-methylbutanoique (AIVIBA) 

acide 2-acrylamid-2-methypropanephosphonique (AMPPA) 

vinyl phosphonate de sodium (SVP) 

acide allylphosphonique (APA); 

dans laquelle les monom^res (a), (b), et (c) sent seulement choisis parmi les monom^res specifics et dans laquelle 
la quantite de composants cationiques et anioniques est telle que le % de charge nette globale du terpolymSre 
ampholyte est compris entre -5,0 et +5,0. 

9. Composition selon I'une des revendications 1 ^ 4 dans laquelle le monom^re non-ionique constitue de 10% k 50% 
en poids du terpolym^re. 

10. Composition selon I'une des revendications 1 ^ 4 ou 9 dans laquelle le terpolym6re comprend I'acrylamide en tant 
que monom^re non-ionique, le chlorure de dimethyldiallylammonium en tant que monom^re cationique et Taclde 
acrylique en tant que composant anionique. 

1 1 . Composition selon I'une des revendications 1 ^ 4 ou 9 dans laquelle le terpolymere est choisi parmi AM/DMDAAC/ 
MAA, AM/DMDAAC/CA, AM/DM DAAC/SVS, AM/DAA/AA, AM/DAA/MAA, AM/DMAEM/AA, AM/AETAC/AA, AM/ 
METAMS/MAA, AM/MAPTAC/AA, VP/DMDAAC/AA, AMA/P/DMDAAC/AA, AM/MAM/DM DAAC/AA, AM/NAAM/ 
DMDAAC/AA, AM/DAA/AMPSA, AM/VA/VOH/DMDAAC/AA et VP/METAMS/MAA ou AM est I'acrylamide. 
DMDAAC le chlorure de dimethylallylammonium, MAA I'acide methacrylique, CA i'acide crotonique, AA I'acide 
acrylique, SVS le vinyl sulfonate de sodium. DAA la diallylamine, DMAEM le methacrylate de dimethylamonoethyle, 
AETAC le chlorure d'acryloyloxyethyl trimethylammonium, METAMS le m^thylsulfate de methacyloyloxyethyl tri- 
m^thylammonium, MAPTAC le chlorure de methacrylamidopropyl trimethylammonium, VP la N-vinylpyrrolidinone, 
MAM le m§thacrylamide, NAAM le N-alkylacrylamide, AMPSA I'acide 2-acrylamido-2-m6thylpropanesulfonique, 
VA I'ac^tate de vinyle et VOH 1' alcool vinylique. 

12. Composition selon I'une des revendications 1 ^ 4 ou 9 & 1 1 dans laquelle le poids mol6culaire moyen du terpolymere 
se situe dans une plage de 500.000 a 5 millions. 
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